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zL 
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-h- -d-? 
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% 


/> - /?, 

•»> >/r» < a J + -Ki.Ai ~ -fa ~-Zj 
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if) -K±&S + ~ ~f± ~ ~f 

T) = (U- 


. _ -P> 
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4i 
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y 


-±£i 
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£/ 
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Id) 3 degrees of static indtt€r/»>nao£S 
ff- degrees *f kinematic inJetermiitacies 

-<— h-» _l — lIL. F 3 , i ^ 

ki(. A i~n*) fc»(4»~A>) 


M 


+~* 


— o 

F/= -k*z 
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— kx( x»a-A3 F + ^*^3 - “Fi — —f 

Kj.A 3 = Aa 
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^A/Jou) rr_ ~ /n 
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-3 
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i-(fOO 0 ^Ma =0 
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A* 
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H,*fU*<rA 0 ** 
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1 
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AE 
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a?s c* 


H- tcos 3 ®*- 
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T 2 . - -—*7 — — 
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5*i/e <?/ pl&ne stress 
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e e *‘^*-j^[20-t>,>S*/D)x4 
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jP _ / 
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-4 
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4* = a*-j=-C<r x --i) (^f(Tg)J 
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-3 
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££> mm 

— 3 

— J 

— ^ 

> 

^ } 





d_s 
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- >jn> rum — H 
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mm 
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(F y = 3.xo * /0 '+ x 
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Px ~ 0 y M A £z> X /O' /40 £aJ 
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/•£■*.£• 
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<r^o 


^ J-//P ^ 
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<£■/ = ^-r- To - O.iii /po ~-XV)l 9 -/, Jv/p * 

* //o*/o 3 
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/ 


//Ox/o' 


■[-STD - 0. 33 t zoo i-o)J=- 2$4 £x/D 




Pi 


_ i)£ 




0-^)0-^) A>x<o,r 
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ILH-D.xX) 


- 7* MPa 


S-»0 


6 

£ 


. £ 


/£ 


2.C/-+D.4S) # /r A 

£ /.£ 




= PyxMp^ 


S'll 


-from -e£. (.s-2~/?^ (^ - 


■o- £ -^ 


M/fx>) 


if 

J c /A kzJMP = 

* 2**0 


P.ixJ" 


30 ~^' 2 , g , >x 
2*/Z 


-S-I2 


-foi' AlluM'nHrt, 

,_ £~2f /0-2xB.7S 

V- _ — = — : — -rr— ~ * 33 


*7 

£ 


& 

/O x / O 


A. fe /Qx/Q 4 

3</-2»; " iu-zxo.v) = /*' 

» * 7 . 
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±°-Z*/2 


>s/2 

^ _ iox/O 


= P. 


Z[i~->*0.>±) ' 2 0 x/D P s> 
* /37.S <$P* 
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5-2/ 


(T =. Pi Pi / 2 o > s 7 ^ 

V / — — = — - — ' Jepo f s ? 

fT _ P ' V - 

^2 [C*CC UYCKte) ~ — - — - 


_ /><? y sf _ 

Y?-Y? ' to*- sf 

= 3S/0 psl 

e = b { ( T .- y >< n ) > S 4 s / e ] 

= 2 ./* x / 0 * }r, / ;/} 

A c = Kcl 6 = Xs *//? x 2 t , 3 x / o ~ t 0 , 0 £ 0 " 
Act - ct 6 ~ / rf * z x / 3 o . os ±" 


5-2 2 


c U * 7 ) L '- 


PL 

BA 


-6 


,a> 2ox/o~\tn>) -- — P. 

Jo ( S * St » m r ■*■ 

(Ti = s - 2 , Jr */ 0 s 

p ~ T 7 £T ~ >y * 

CT, . - P - J '!>£ x / 0**2- 
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2loo *Jro 


tt » 


**""/ ' A 


= / 0 . <r MPa 
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a -' =/oo MPa 


Act ,- 


2.00 0 


— ( SP 0 - 3 « So) 


- 6 


200 X /Q 

- o % < 5 > S ~ tom 

Aoh -- 2.000 * 12 .x / O '(- To ) 

- -/. 2 mm 

Acii ~ — 2 ooOx / Px /0 (- So ) 

- -/. ? mm 

(T s SxiAdc-r&Jj. -Adi) /of 
i /- 4 -s 

- i 4 o x/D x = / 0 ps - rtf * 


5 - 2 ? 


static Ps = Pb~P 

geometry - As - A e 


P , j (50) p (x-D) 

£. ?/? = ( aJ ) c ^ D ) - A ? - I 


P 




) OX / O , ’* u * 0 x > t ) !°' l */0 C / OO )- 


P*A b 

P 


/ 6*/0 * 0 * 0 ^ 


P ~ ± Jf/ y 3 o H 

0 - 2 ,+lS 

A J * o.>S 


= //. 


>7 **/ 


£-iS 


( T /5 - <2 £ p * o o _ _ log . a p 

< r «- jjpp ±, s°-f 

Ads - A dc\ 

JOO -SO f _ Xz > J 


200 JO 

P ^ o . r/p y]Pa 

( T * = fr * 0 . s -/ P * >± ~ p ^> iMP « 


4 »i 


statics-' p s xp^p 
As- A a 

«* PJ utDs)+ fr(* A J =0( T u[) P,(*Q<) 

B ‘Ps E « A * 

4 2x/0~ l / <4.0*3$)+ tklAPP — _ 

2 o 0 * 3 $>< t . P 

sSx/o x<i ioxjoq _ P<* ZjL£. ° 


Jo * Pfx 20 * 
t >- e/p ? ? /?£ 2 x p = 2 . 6 > S / 

p - /$. 2 M / 


( T „ - 


/i, 2X/0 


r/ ~ ±Pvx*J ^^7* P/P* 
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/J = LBZ/. i ftjji Y* i- J> 2 S’ /X? 

f Y*-Yc ^oot/o* C *- ?i*- ^ 

= x.;^ 

« m Ari-AtU) 


-2 
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Ui = x. ?^X a>'A 7-f-j y -^- =<£ 
U^SMx/o *(*>£)+ 


■^~^ Z Y( = 1 00 MMj K~ Zoo mm „ p.-jZoMPcn 
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Yf-Yi '■ Y" A 


l*> /T = Pi Pc / , Y 3 , _ _ , xl no oO 

Qr yKa/ u ~T^ 4 ' h, ~ ± 


^ ° 777? < /+ -£ ) = •« C li-~r)MP. 

to'iY y 
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/OO 

/><r 

/-tv 

Op 


-<S,(MPa) 

/>o 
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/2,2 


ft IMP*) 
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//A / 

f2.Z 

po 
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/OO 


2o0 
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-szo 
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m * x ’ jfes r tTT 7T = / *• 
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*' ? 

- /.2S_XJkT /2<9j <jOj/ y . 4 

l-OOiC/O* ( ^OD^/Op ) 

P z = J~Mt) . Pi Yj Y / _ /. 2-f r &0*2£&g£s 
B yp- Y~* ) 2ao*/o*' loo*"- soO*' 

- /O 
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i c ) 


-+ 


14 o A 2-5, / Q (Xob)-h- 
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= ?A,/0 


-2 
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-_ z^- 


n- 


r* 
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f^r 
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o 
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333 


Yurrn) 
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■ -4 
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£-34 


J>;=/20MP«, P, = Z0MP« 

superposing Jr - 3 2 Wr- 33 
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/OD 
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/-£■*> 

/zr 

2cO 

- SyLMP*) 
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A3 

(f^. 0 

&.0 

~ (ft (MPo) 
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-HO 
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^ m*x ~ 
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2 *«.* /VA 

Lc; U;* t/.2Sx/0*-a ./=/ 
u B - y.s x /o z ~ p /_ ^ ry/£? 


— — -' ^.. /"o = /e (Af>y»j.)„ - $‘ 0 ( < f-oax/J= 32-fc/l/(— v 
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“ ZOO*-, 0 0* ~ AbUr/D 
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2c o > 
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/-'#/= I 
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tb 
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d* = 2b= 7. 2 / )n 


1 //V7e/ ^finder - >l-=3'; P 0 ~x“p £ =o 
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* -$*6x/o ^ P a 
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iox/O 
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P. - t pum __ s 
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Az*m**E2, Pcaofto -•?„ 
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P* 7 26 PsT 
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/T = - 7^ 26 (XX) f f 
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<Tr~ $So[X K (^)-a.22] 
<Ti = 3J® /(7> 

elastic /.tcK<r < 2.c\ 
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* 5~ M>/n 1 *20 KM 

HU l ! >1 
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2 ^1 ^7 = -!3O«-0>° + fcO(3<X-O>'-l2OC«-0.i5> 


M(X)= -75 <X-0> a + lOO<X-O5 , -2ooC.X-0^5> 3 -fC l X+Cz 
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^xtf. 2 xe>.O5 z -f-o.D5'x0.2 x o./ 3 5 "* 

=1 >. >4” *70 7 4 * 
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= ^> 5 - 4 . /T 7 
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2(4.£&x'D~*-t- /. 56 x/o'^x 0 . 054 )- 3 J 3 xi 6 ‘ 
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Vj" ='0 98+ in* 
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A c = 3930 
I c = UMlO 6 "** 

— • j — !ILIIL* x = 17-7 wni 

~fU/ X 

W460>74 Aw = 9460 mm 1 
Iw = 333* /o 6 w*i4 
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(3930 + 9460 ) 

= I 7 1-7 'nm ( fwn "top ) 

I = 333X0 6 +(946o)(m.7'23-5-66) 1 
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I- 3J^a)(a) s +2[-i5ftl3C0 , ]=' 4. 750. 4 
I/C - 3J7 « 3 
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< c ) 


both c\xes •• 

- 10- 750* 

I/C=^-4.3CX 


8-10 


s *’i . vt* 

= 1 833/(0= mw 


S3l0*74 :5 X = l27 V° fc = 

T x 305/2 

5 = AJ>3xwL- (f£xiQ 3 mm 5 
* 137/2 ^ 

W360XI34- St- = 2330*10' "* 9 

V^^'oW 

C 380*50 '• S x = ~ 6SSx/o 3 nnn ? 

_ 

3 (Efc.4'20) v 


8-11 


O'- EG - (200XK? )lo.®ora)*4 0 ^ 
M= (Ts = ^0xlO 3 )(W6O*/O‘V 5S-4 M-fti 


Itf 


. ^4 = -2i£SL a , /t . 8 


L 3 


(i 


KA/ 


8-12 


i * 


HA 

f* 


»I. 

_i 

4 

1 

cr 




T 

i 

ll 4 


/*•• 


0*4 - E £-A = (.200 « /©*> CSVA/c 3) — H>° p*. 

3 to 9. 6 a/-*i 


Ma 51 Q* 1 = (/^>j C^tT£^j£. i- 
c < r- 


W M» = 0.3 p //»« *ie 3/Ve suff*rt^ 1** 

-2?= M _3 = /t>. 36 fcM 

' 0.5 


8-13 


— 4^x3-3 x 2x3.5 /, 

jf = = *3 

v 4<6-3*z 

M C = 2Z4 = /3-< ^3.5 _ 3/<? 

C 3. IT 

Mr =211 = /ox 65-5- _ =3 , *-<>, 
c S3 . 


8-14 


■_ fgp./-*t>-6o) - c 7T • 30% 7-0) 


C9o-/ao) - ctz -36*) 

Me =_&I= C /j2H2tl^diiZf£hx ioi 24 f frj- 
C. 0.O64IT 

%A (y_J llOO*-tcf)Uo.+93*-/6~ i J -3 

Mt = = */o 


&-I5 



I = ^ M 5 « A "0fX otA !»■"; 

= 2-8! * to~ s m'* 

/A) c = Cite 4 = M Y* yc 4 

• Jt 

= o. O(.o5) 

2.&/*/0~ S 

Js**, 

(b) -j-_ ( /-6* fo'-^Ct-agx/oQ^^.o^ 

2 .&l*to~ s 

~ 8-^0 */0" 3 Mf)= S-?« *c#J 


&-I6 




E-IT 


20 - 


30 


120 


I = 72 x 20x/20 

i 

12 


4 — x |20/?0 3 


-120 mm- 


30 


4 (l2Cx30')(75f 
= 43.72x»0 fc KIM^t 
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q — -j- - 47 . 4 f -frtm equilibrium ) 
^ = T ( Lev«r arm ) 

_ M 

Jever *«“»» = + f c “ "r" 


— X--.05- 

47'** /c> 3 


=r 34 -. - 4 - >” m 


•frtm 

NJA 


8-21 


w — 




0 

2 

yf< 


M=Jg- 

Mi — 7a“A H~ 


y 


£ I* = zL^^hK^f 

+ £('JZh)(Jz)( 3 ^)] s 


tr 

/Z 


v@/*-Jzh . 

M 2 = /5 h 6" _ +? L3/^ 
A /* 

■& 

H. _ ^ h 3 5- 

~ir=^ 


M* vs 


/a 


Jj s G" 


8-22 


1=75 [(Hc)ajs][^(Ht)ifaj : §tH e * ( 

xyS-fca. • d.x=-£(H-3*XHt?a? 


-3- ^ =^-Cr t 3k^C/-^;V 3 

|fg- = & a* Cl **-'** +0*0 *»?«'/ 

s - "S'* 


fc=o 


a*4^‘ 


<r'_ _£, = ^g-= 7-*> 

TT - ^ Jir4 

.-. /- F /e - */• 


S-23 


^A9 = 


CP 


0-015 _ 
100 

-0- 13 _ 
200 


0 . 000125 
- 0.00115 


Tensi'oA ot "top (Mcf compr^sfon 
0-t WHono * A/e^fli)Vg moment 

6t.p4Q.ooH5- _ ) 5 Q 

0.000125+ 0.00115 >25 

^+op = 0- 0003$ 

C+, f - E6* op « (aOOxio’)Co.ooo3«> Tfe ^Pa 

("kin ton 

6 *tw + 0-000125 Ifco 


O.coo|25+ o-ooiis 125 

£**+,* = 0-OOI507 

^ww ’ E t wu ,= ^ 0 0XIC s j (0.O0l£07>3D|. 4 kt 

(eemPtessiDt]) 


a -24 


3»6^ 

iSOiww. 

A — L 

irtlD'"- 

\ <50~l 
\ * 'bC < >m 

A__l 


cy~45v(-^-) =JC, ° tom 
Y - €2 A 

= -jMtJ 
= ? <70 KAJ 


S-25 


»- XA » 


11 24 

.■-9 r l 'i f' « .««n.» | ,lt * x * ■ 

■* — n n - 13} -f-aC»>C5"-/6) 


.•-I 

r^i 

r r 

i 

. 


z* 

A 


[-1* 


= x" 


(?=€B.J^L 


j- _£ ( 5)(s -) s + -2 D+zfeXO 

- >P» - <a+ ^ ft4 

€Ei * 

— <3£ - f 
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8-2fe 


^'•paw-i 

Q 

2C0** 

1 

H T 

T7Smr» 

. ^ |. 

13.7.5*** 

_L 

25«i*r-< 

- 


f _ tQOCzS) Qs>*5)+2ooU5)C/2S') • 

UOO )(2.5)+(-*e>o)(-*f ) - 

77pm top 

p Jf 1=^6 0(.02$A(. i)(. 07?)* 

+ ^ (.oiS)(-*f+ O^S-X^X-«i?C) 
* 25.7? ■* fO~ s m*" 

(^F;n)= ^F KM** 

■for F at-tlnj U£ f 

Me. (■ WllF&rtTS) - 20.000 

1 (3.7 ?x/£>-*> A ^ 

Ob = C-**7FX-f?73) >. o-ocoo^ _ y. <=k> * 

n . o^xi >&•&(, 

-for- F s2£tl!^ doo^n * 
fil _ (.4>67F)(. 4-fiooo 

* F=/ '~ 

Qb = C UTFHJ^IiA oqooO' Ti-S.St 
3.7? * fO~^ /. 5 - 


/=aJ 


8-27 


T 


1 


-IK)’ 


WA 


-I^TlSO- 

-225"'** 


n-Er=,.c IMw/i=o 
Ec 

£ C-l ) *= 

{Boo- £) m 14>£ «« 

. j 

1 = jCrdX-hSA &*> 

=4..o1* /o'* m* 

hSX*4ooDoXIO~ i X'l35’) 


L4-. o*\ 

It 1 ? M-a//w a 

K - ^.SMAl/m* 

C-4-.09 x (o'*.) 


-i. 


8-22 


/J lie.**.* a£ t-V e S olu.'tiav) 




i i 






I 1 


"•■ii-if**- 31 * 


I = -jj C^x40)(4o}+2[-ll4o)(lof+ (4C0)(25f] 
= 10027^1 mirt 4 

yoowiw' 1 ) 

H .' -V- - Z32 f " = M2 

L \ (20X/0 3 ) 

^ _ (Ul ' _ Q40AtD fe > U0027RI XIQ' U )_ j 3 
Cx lE-OXIG' 3 ^ 

M^e H, = 3(,2 *•»* 

8-2^1 n= 15 .-222. 7 


n= f/tfe- =2 ' 325 ^ 


•I» 15 ( 20 f3o<^)(6o) 3 = 16/5814 


M 




4QXfO b 
_ 3.7.75b 


(ItisSi^io' 12 ) 


c (3OXI0- 3 ; 

= *?26.4 w-m ~s7uTt7o K 


B-30 


E s *200 „ „ , 

n£ E b ~ §G " 2 ' 325t 

T 


3oww 



k~ 




*»rt 


- (^30X15)4(^0X30X45) _ ?4 

« • (93x30)4 (40X30) 

I * 15( < ?3)(30) 3 +W3X30)(4)V (4o)(3of4(40X30)(?lf 

=. 1054440 mm4 

f\ 0 /£ £joJ_lA_fc£0Jj 
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Since Tbe cross sec-tan is s ym'zhy 
about tbe horizon Ul (XK i's , ^ k * 3otr>™ 
The maximunn stress in steel »‘s 4oVfa 
The mayimim stress in brass 

< = 40 (-& )(g^ 1 = 25. S Mfc, < 4c MB, 


8~ 3^1 — \!°!'2CCi?Ji i l‘°(S6)i:l\j h 


5? ^0d^^l^§6^ b 


200 y +S6 X 


6(7- 3o 7 


200^30 + SfexSO 

- 24 mm 



40 


The sbress in brass at contact surface 

o; 2 '- 17.9 MPc, 

The flexural strength 
M= 2 l(7-x40*20x4-0>^ l +(4onox(?.2)xo.02S 

+ -Tx40x!0tl25.&-I7.?)x (0,004 M?)] 

= 862.4 A/-rn 


X-29 Since The crass section i-s, 
s/mwetry abouT The horizontal avi s , 
the neural axis located at middle. 

The maximum stress in steel is 4oMfc 
The maximum stress in brass 

40 Mp 0 <40 Mp 0 

The f-Wxura^ strength 
M- 9((Ty EO y 3Ox4o)+?x(-ixj0X3O)>lT2)]xO.02 
z 72 6.4 A/-rn 


The maximum stress in steel is 4 OM 
lh? stress in sfee! at contact surface 
ds = 4-0 (^) = lO^fa 

The maximum stress fn harass 

<r„'= 4o ^s-* Wo<«Vfo 

T he stress in brass at contact surtax 
<7 b 2 = 2S.E L^O* 4.3Mfsv 
based cn These stress quantities 
T, - 4" y4 ° x?4x To = 17200 a/ 

0, = T X 40X G*J0 = /200/V 
Q 7 = 40X30X4.3 = 5/60A/ 
q 3 _ T.y4ox3ox (25,8-4.3)= 12900 A/ 

The -flexural strength 
M- T, * 0-016+ Ci*0.0o4 + Ci y 0.O21 +C 3 X 0. 02b 
* 755.76 /{f- rn 
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^ (1054440^1 ^ 

Ci coxier 5 ; 


Ki . 1 - (40*10*) (.IPS’QWOMO' 11 ) 

M ’ C» (5^5j = ,m 


•*• Mrmx * H. = 756 A /-m 


8-3 1 ^ a s a e£/*m 


Ja & 


/£~x£V* 80-t40*SD*10 


~ <4-C> bn m 


<: « ^>£c r *«m '/s>/^' .***„.*..»} 

- f.-i* /o'* 

^ ^ r~v = /Sx/o^j^pj^p. 


C£l) 


7 '*x/ 0 '° 


= "7 4 (MPa) 


^ ~ £j M — /J 2 */ 0 * 

(Elf* « A 


f-zx/o ' 0 
= 3p 8. 7 MpA 


40'K<4-0* /D 


S-32 


_ 4 ’ _ < _i _ £ _ _ 

t*J& oe*»» -frnd (Z = /’S’ 


r_ 

"IT 


xr£ middk 3 p*nS : 


- Mw«uf _ *S-l"*o* 

3 

« U 3 *tO & % m * z=US HP<V 
<x-t -bransti^n pot/rts .* M/»*uc = 8 qM± 2**2 ~ 

"* /f’-a * /©* 

<W K'Y' 0- 3 ) J 2 ^' -^oMPcn 


6 '-33 -Prom preceding prohtervr 

<W = 165 MPa ot m'clJJc span 

(5^ = /< .-gL= /63 MpA^> M=?f>^ M-m 

M 

c> r< - /s xn/n 


_ ftn-/Ao-X ^ c>> — = gA.^XP 
- _ * 


S-34 


r 2 „ 
T^ =0 ' 2 


— = — = 2 7 

j, 2 ZO 


we Can fine) US) 


M- 


(TS _ (50 o*io*H 0 - 0 <)7& 


K 


.52 


= 74X2 


H= | 10-015) — p« 730?HV/n 


S-3S 


(W* = Mlw: . C = i ^7(^) = Wi-^A 
1 "i / 6X 


*» x 

jTTTk** 

tLc V Mx = igS(L-*) 

u=j‘M<: dx= j_f) 

* 3£1 *EI X ' 


Mx'^Vtx 


u =siii; 


II JL (I* •*■**■> f/x 

, L : 

SBL 


to 

8 El 


A) a L r f / 

~a77~ ' 3 


SC*- 2/.T C 3 + •K* )<J?C 


3. + £ ' 


8 


^Lf_ 

x30EI 

-is) L 


(j^Chy 
' u,i ' 


fj£<rzt 


P* 3 °E 


()n*+2 
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S- 4 S 


u - JaBc^A 

* b J A EidA 

/£x2x>x 4*0 + /O* 40*60 -+ *2° x ^O x ^0 

=> <£0 m m 

( Elf= J A El'1*d/\=/o y/o 3 C ■£• 1>e- 4o ) -t 
&x. /£>*( 75 • 4t> o e> 3 + 40 • do - }o ) "** 

3o x id* Lji so-^o 3 '3<?J-2 -S&/o 


18 0 rY\nr\ 



* 

1 


— m. 3~[$ mp<k 


G, ’ E *G3'h'*'* i 


3 /ox /O 


*f &)*** ,vX/ °~ K t&Jd‘**° 

~ 7?- t2$ MPa 

65 =£3 -^— = 2 ox/o 3 x /0 *'° „ x 4o 

Cel)* y o -s-6 «/o 

- At>8. 7S MPa 


l-w 


r- (9*HI 0 3 )(.i 79) 

Oal =— -4-7 6 MfJA- 1 

(3.oix (c >^) /,n 

(SbKID'^.BO ,. 

‘ n 1 _3 ^r ns,w * 


8-50 




HW 


8-5 


n _ Jk = .M = 7 


Ho-* 

I (r- 50 
150 


— (30*60*30)4 (.10*60*40 ) 4 (<50*30*75)1(15*30*80 ) 

° C30^o)+U0^fcO)4(l5Ox3o)4(l5A3O) 

= 6 1> 4-3 -nwi 

I = j“(30)(£>o/f ( 30 * 60 ) ( 2 1 - 43)* 

+ ’ 2 [3i U °^ 60j3 + t4 :<lo ’ <to H2l^3f ] 

+ -^U50)l30) 3 4^3o)(|B.57j :L 
+2 \ (>5)(30j 3 4 (^I5<3 oK IJ - 57 /] 

= 4-0()*l0 6 mm 4 


_ (Soxio fe )(2a.s f T) 

At (4 .o6*I0 6 J 

(j- _ 3C8QXlO b Kfel-43) 
s * (.4-0fcM0 fc ^ 


= 563 Mf* 

= 3631 HP(a 


It = % (.225X-075A -5 6 tf 4 - -°w J 

- 4.47k/o‘ 4 « 4 
& L = « caoX/fl^x.ifU ^ y 


8-S2 &f 


- Eist 3o x /o* 


/•*< ,©* 


- 25 


b<j /SO * C Ui-tctn ) 

7j~ (±)($»X^r) +*</*>(& J+ ^(isojc/j.zs) 
c ii’) (sz>) +?( /*)+£('&) 

~ -frC/n '■top 

it = 

/A ^ 

-M9X/-*)C/-d> 3 + C/£Z2 Le£- VStxj)(4.U) 


/■*. 


- -4-StS in 4 
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M* 


= _ (U)(4Sfc5) _ ^ | j n 


Cw 


7-6 


ai„_(20H43S) 
5+ nest (os)($.o^) 


M ) 5 = -“*= Ocsk-iT. g ii „ 


8-S3 "=1^= -rf-=*r 

E^j 

±rans^9r/n€d <s£eel — sst* 5" "x /.£ " 
tnins-formed *re<\ ~[#f *(/£.£■ )] ^ /£* 

= 33"- /Q" 

1+ = <’335C/ji^ 3 _ 

Mj£ =* c^75t>> 


73 4±7Sx> tn * 


6(J$) 

Mw - A ^ C 4-7$D ) 


£^3 ^ tn ( controls ) 


<=• f£o 


8-54 


(.0*3. 


sie&l- /o mm <£> @ &t>/»/n— 

✓C = fed 


X = <3.4-4 rn 


H-t ~ 6~st Ast (d-x)=C/?o)(./o 3 J(.f'g3~so~'*) * 
C . /j j-- . <?<i4; = //.? KH. m/tn e f sLkb 


^ cKSSU/ne. /siA is beJoM cutcwb «r*<xs 

X= (cd , d = S 2 &" 

/3X__ + 6Cr-6 ± _ 36 (j>8-K ) 

X=/0"z^"-» (*sSU*>f>-bTon e>k 

T- /3(tO)* _ , ■* 

-i ^ — 4 — -t 36U*) = l£,8oo //> 


zi&c IS~, froo> 

nc /jlus ) 


/46o 



intw/tf) ~ Ln ( • ) ~ • i4 ^ 3m 

&L - HcR-n:) _ c^o£3X''o~^(-3-‘*** > -*~ 

rt/HF-R) f.ax.ot>rjV-*i'— *■+*** ) 

= ^.5* MiVnV 1 

Q 0 -J4CR-roJ _ c^of32Uo^t>0^££il^2 

r - 22. O MfJ/m* 

i 

(O T-^ojSfn. C£ *=■ . 

7? - — ! — = . o&z/S m 

O) (• 13$/- 03$) 

fi. _ (->0f3)c/cr*)(' C * a/j ~‘ ^y, 

L (. o±$H.oo$ )(.e/3»7) ^ 

£ C3o&>0£ti <■ *&*'*'' 

C./3ST) (.06 ? )<•&•* *7> y™ 



£= 


IS ^ 


-^ > 


= f’#5ilic s -«ili 

r+cu&L 


r * * 0 r-fcc#«Jol 


= z C* c^W^?- r J dof 
• 0 r t c cosoi 


— 3 




r ; 


r +cc*o<* * 


+ r 


- COtrO** ) clot 


= 2 7T c 7 - v! ? 3 - c A ) 


f^ = 


7T^ 


?+/P-c J 


xncp-lr-c^ 
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8-58 


>. FWzSI. 


Q)= M (g-rJ 
M (?-/?) 


M 


_ 6V>4 CF-g) 
CR-7) 


H^r = fj±±l2LLH 


■2 f/5- 4 


jj.e 


K-m 


Ml = ^£±2£Ji212llgl±fg2 ^ aa a-/7 j 

-a.?/*-* 
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99 


10 - 


- 50 X 150 = 7500 im,i’ 

K 254 50425 - too >«"’ 

c 

A x , pn - 4 /SO X 150 = 30000 n'm‘ 

p = 25 Will 


A?.ki !&, = 750000 = A f?P n 



10-2 


V=25 0 lb 


I * 75 <6 )(£)> = *250 in* 
6 , = ( 0 x 2 ) IB) = 5 (. if 1 3 
Q*= ( 6 * 6 ) 0 ) = 36 'fl 3 
(2501(36) 


%' ~T~ 


-2Sb 


35. I G lb/ 


in 


jr ail = JLlk/Z . 2.53 It 


JO-3 


I* 75 - ( 200 ( 250 )- -^(ICC)(I 50) 3 
= 232271667 

&=(/00*5o)(|oo) = 500C-CO *nm 5 


© V = 3kN 

I* T 


(3000) (50G0CQ) 

( 23227166 ')-) o-Ha/Atioi 




J 2 P_ 

% 


2(3oo) 

6-46 


= 93 « 


m 


(§> 

s= 3 p = 




(2COO)(500000) 

U 3227 I 667 ) 


2 ( 3 g P) - 137-5 
4.3 


^ ^ (al lake "Hie design U at h$ 


"tl\£ 3rni\l I Sir & * "fake cfp5/Cjr\ (a.) 

V 

(b) £ = (0*6) (4) “4? fn 3 

I = T 3 (! £>) 4 - -^ 16 / -* 725-33 »>■“ 

J. 122 £M 8 53 ft/* 

* ( 705 . 3 - 3 ) 03 ‘ 


5 = 


(725-33) 
2040) 


53 


= 5-3 ;n 


10-5 


1= 7J (20O)(240) 3 - 1. (l^){^o?) 3 
+ -j|( 24 o) ( 90) 3 -4 2 ( 240 x 20 ) 1 130) 1 

- 251777045 mm 4 


0 - (240 , 2O)(|3o) r (,74 OCO *oO 

q _ Jig. . 0-5x10^(624000) _ 

I ~ ( 251777043 ) ' J ' 5 '' 


mu 1 


<- 2 (HOMO 3 ) , , , 

5 - 37 , s = 6«-6 »■" 


10-6 


J 37 4 S'V 


jS £ 

1 t 

78104) 1 1X35 M 

(ft) ft* (M0*SC)(I50)-- mSOOO ««’ 

0 Vfi (Wo) (1875000) 

° 1 (740XI0‘, ' 2M '** 

S-- ^SSSl -40 rnro 
20 

(t>) 0- (150x50) (50) = 375000 w * 3 

%* J 66 _ r (^ 0 ) . ( 3 750 C 0 ) ; 

D - (74oxio l ) 

<r _ 2(400) _ . . 

3 - - 200 mirt 


100 


ID-1 


I s 2(34.4*iO t J. 4-S70 * 100. 5 1 ) 

= 16 1 *■ I0 b ft iw 4 

H s — - — — /2s wm 


t = 


$ 

2F 


( 0 . 201 ) 

?(? 0 ) 

(o.i5) 


= J 200 


,, $1 (!?oo) Itlxio' 6 ) 

v= — s 7— ^T= 420 kV 

Q. (4570 x 100.5 x jo 1 ) 


10 - 8 


= (l4*j)(20.2S) + 2(4.75)09) 

= 322.25 in’ 


o ('50(327.25) _ , 

uA = ~ ^.32 k/in 


Sa = 


(14560 ) 

1.3 


3-32 


- 3 . 4-0 i n 


0 6 - (U»i)(*>’S)« 141.75 hi 3 

t'sorn..^? a| , 4fc 


5 


CK560 ) 
7(6-63) 


1*46 


- 7-0 S i r\ 


10-1 


r l3fao)(238.S*74b-'7-l) ,, 

(<Mt 0 4 3^5 * W " 


I = (333 X / 0 G + 9460 X G4 z )+(I. 6 lx fO fe 4 3930 * 232’ 
= <?34xi0 6 

&= (3930X232)= R "%0 m* 3 

ftSBHDHHM s 244 „ /m „ 

* (434xiO fc ; 

f ^5112- -- 0.8153 V 

1 150 


T - 


= 2X70 ^ 


10-10 


^=(0.05x0.3X0.35) + (O.C25 )(0.2) 

- o.oo 65 w 3 


0 (450)(0.0065) _ . ... 

It ‘ 77 “ 77 = 680.23 |<A//m 

0 (4300/10 6 ) 


-r AIL _ (680.23 x(0' 3 )(0.'25) 

1 = 2 A = “ : - = 


2 ( TL*G. 01 l a ) 


= II 2 MA// m -- 


10- 1 1 




(25 v 10*) (270* J84.X x 2) 


(47.6xi0 4 ) 

(57 .4)(3 0 ) = 1572 

Fs = 35 G 0 _ 7t 
1572 


r 52.4- 


10-12 


A = A. 
n riyfU 4 


( 4 . 76 )"' a 17.13 ww* 

I = 47.6*iO b 4 2 (fOOx 1.3 )(200.G5 )’ 

fi A * (270 M84.&* 2) 4(ioon.3 X2G0.es) =125576. 5 

0 . (05 )(I 25376 . 5 x/C~‘ ? ? 

° A ~ ( 5%* I0" b ) 5 * 3 

T - (^Xltf^OXlO- 3 ) /.n r - .ip 

T »' 2(.7. 1W ,o-tj 4-7- 5 MfK 

e B = 100X1.3/ 200.65 = 26084 A 




US) (26024.5X10'^ 

(5**/D' 6 ) 


= //.? 


"T = (ll-^>0 X30X(O- } ) r< jt, M p 
2 (1 7- 13* /O' 6 ; '* 


10-/3 


T, 


_ va . 


* 




I_t (-T-r^ur) 


_4 X 
3 A 


/O- 4 


-r - Vfi . VUXLlJlL- . 2V 




It urHxst) 2 . 4 rt a 
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102 


on y= lit __ Ml ( i^5^».5) s4|K7A/ 


a 


12.5x25^ ^ Q - 



pAmbolfc dMri'btiiioo 


10-12 


I = 2 (-f^KO-lb)* = /.0?2//o‘ 4 w + 


T, = 0 

T a = 


r C 1 ( -=r*0.o4% 5^1 . 

- — =*-+- = 1 20 !< P * 

Cf-0^2 >10'^ )(0-0^} 

. , l9s ^ 
U.072xf0~ 4 ) ( 0 . 08 ) 

, t? )(j>t..iv 04 M j 2 , g 
( 1.091X10"’) (O.n) 


(S)(^y0.l6 I x^j 


^ Ci.o^xio' 4 J(o.ifc) ^ ^ 



<L 


10-20 


\J= P- = - o.5 K 

ax io 

1M_.- 3 .^; n 

*w 4 / 6 + 

I = -|3-x4x6 3+ 4x 6* I'b 2 

4 -jl^/2 3 + ?>* 2 / 2-4* 

= 230-7 *'n 4 


t°0 Q - 2x6/ 1.6 - /9.2 »o 3 


0,18^ (500)09.2) _ 

° I (230-9) 

F= (4f-5$Xl2)=4<n lb 


- 4/.5E 16 /io 


to fi= 8x2 x2.4 = 38-4 in 3 

t = VJ2_ s _<300>(38^) _ 

T It (730.,) (4) ' 20U/ '” 1 


10-21 


i = -+(15)(W-2lfW)VM>of] 
= 42.|X(0 fe m»o 4 

Q = (75*60*70)- ^(25) a (+o+ j^)= 265313 

, TI* (50)(43.lxfo fc K25) _ c .. 

V ~ 265313 = 2.03x/C 5 /7 


M 


a 

si 


(IQo) (43 .|xiq ( ) 
('oo)Uo 3 ) 


=• 4.31 *io 4 /V_ff] 


I0~22 


— /4x2*07+9) + 2x4*(2t2ti) 

14/2x2 -4 2x4x3 

- 2 -b «o 


T- 


F = 


V& (400)(2x4x 7.6) , , 

it * "mwdj =4 - t ’P 5 ' 

VQS (400)(2X2y4.x7-6-t2>4x8-6)(6) 


2640 


= 173 lb 


10-23 


— 25xi5Qx|l-5+ 25 x 200X125 -f 25x100*337.5 

25x150+ I5x 200 + 15x200 


- !3£.^3 


103 


1 = -j^U?0)US)'+ ( | 50)(25 )(122.73) 1 
4 ~(25)UC0)U (25)^00)05.23)' 
t •^('200)(25) 3 4^CO)(25)(|02.27) 1 


= 127 X f0 6 .run 4 


Y ' CL 035.23)11000) m -*<W 


Pa* 


II -l (I00xi0' 3 )(l27ifl0 6 )( 2 5) 


ft (I50«2S« 122.73)4 (25*115.73* 5 7-fclS) 


= 5 01.02 KAi 

%l (2) ( 1*2TX fQfe ) 


P = 

' 3 ft (.'50*25*127.73)+ (25*50*SS.23) 

= IS kA/ 

+'e«u»e ccn-troU F,„ ’ HO.%1 *N 


10-24 


Z* 2.0*400* ZflO + J00*&>*40 +/OOX<U>*2VO 
^ b ~ t4O’tS0') */<*> 

J rr — f /4ftx-^?^ 3 V^2<fo 3 ^ + tfc* 400X2-0 — 
/<9& .x -zito* <^ = $T<! * /o* /nm* 

(a) y _ Tit _ 

Q Z2.0 */«>*■ J!C>-/oo*/8dx f’o 

= /.?£6o a/ — /*?. 56 *ta/ 

< b) Vu-N/ - _2± = f = 

^ /OV *40*100 

4 = = 20 /s’x - 

7 <5 

Vu-rt = 676. -25- x = J$5?-S‘ a/ 

- /?. .S’? fcW 


= _£? - = ^ A/. 


= <z.© 
^5 


CO 5- 

Vt-« = _I±= 

<$5 strox Sox /<U> 

= /?. 32 MaJ 

Uppes* V»>* k =J3.S-3 M 


10-15 


I = -jy (30*220 -.65* 140 ) * 56. 7xio fc 
ft =40xS0*90 + 7ox/5x3S = 324750 
Tit (2*t0' 3 )(56.l2x|0 fc KJ5) 


V = 


ft (324750) 

j _ Vg . ;5.7xf0 ? )(4Qxgcy|00-l£«''2x76) _ r ^ 
It (56.'2xmM ( 2yi74/«xl 


= 5.2 W\J 
HPo, 


IQ-^b T = -^ (125x500'- 100X5007= (O77xf0^ 


c (2SOXIO' 3 ) 

,, Tib (3C0) (IC77 x(0’7(O.|) 5 , 

Vala« = — q- = TT 32. 3W) 

0 t)\ (o.os V 0.1 X 0.2) 

V - (bccMimxto^ 1(0.025) , 

^ Wct ^ (0.125*0.1*0.2+ O-CiSx (USx 0.075) 

^ VcxllowP.We ~ 5. & M 


l£l 21 J <r-^- Ht 352 ^, 2i . 7Hfa 

73<40 x '50 3 

T . Vft (I0 4 ) (.60X40X45) * 

( - — - — ; - ?.4Mf(\ 

- l -^-x4oxl5o } x 4o 

f 2.67 MP* 

2 k 

A t2.4MP* 


J 


1 


2.fe7 Hfev 
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10-2? 


W 14-x-Ho Ma -Mb- ~A a2D*S~ - 
2 x<*s*m /se x.fi . 
Va= Vb =■ — * -4x z,? - ZO k 

O.o* Ksi 

C~ksLnS?lyi) 


Za : 


Mjh (IS0X'*)X3.S-I 

9^9 ~~ £-3zA Ksc 

(±er*sik) 

V6 _ -2.0 r 

it ~‘m*0.44. 1 l4-S**O-V*l7.0h0.3SS) 

■+2')‘}xo.<-4 
9 3 -Ao Ksi 


'Za = 


VO _ zo r . 

it ~</^xo.4A U+.£2*0-7/*(W+SsB 

t6 - 3 ? *0.<4x 3./S?J 
= Ksi 


o.o iS 
K-U 



i.sn « Sl 


-3- 40 K$l 


10- 7H 




M l « yXlOOv/.?-- 4^ |<N 

M r » ? 2 x/oc</. 3--52 WV-nr: 


I = -^.<0.2X0.^ r 4.S-X/0' 4 m 4 


Crupper ) L = ( (Tuppo )& = 0 


fP° 


f /c » M$ C42 Xio‘ 3 J(o.is) _ , 

bottom H = T (4.5*(0'V 

(®kotWI B = 

R (4.5xi0«) 


T 


Vfi (^xQ.<)(o.2»6. | S>0-07gl 


u fF jr It (.4.5XI0* 4 H 0 '2) 

Vi = Tu FP tpX|oox 7 DO= 20 KM 


- IMPev 


F l = T n<5 b c HomK x 150X200 - 240M 

= 7 * KoHomV 150X200 - 26 C fCN 
., ,. (F r -F l )*ioo „ , 

Vi' V 3 = /r in " ?° 


“20W/1 


2^0 feN 


loo 

, 20^tJ 

20^N 


26o YN 


10-3,0 


fD 

Y—i 


I? 



II" 


L 


f<A 


i- 


i 






/5~P 


•±o*xnsfvHned SGebtm. 

2 s 22[ (/&>* ?c> 3 -/ao K 6o 3 ) -4.i Xi0 fnrrf 

Z ~ VQ _ S~x /O' 3 * C/SisK/oxlS-rSy* jg> 4SV> 

it -4-. 6 x /c>^x SZ> 

-/. 6> 3 A ffo 


/0-3 1 


n = e w Ie f =2 
t w = 12x2= 24 

- (50 X324X 475 44^x 4 50 * 22S +50X 1G0X 25) 

9b a 

50*374 + 48x450-^50*100 

- 2H(j. 26 hnnr 1 

I - (324XS00 3 - 100*400 - I76X 4-50 1 ) 

t^xSGOxAe.lfc 1 - (00x4CG*46.2& 1 -|76^5Cx7l.2!, 1 ) 

- l3fc4.o?xro & ■ 

(&) ^ Tw) _ ( 2 q X ( )( 50/3 24 X 178 -74^ i IS 774^ .S7 


(1304.07X10 1 2(48; 

= l-o 6 MP* 
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lb) 


t _ 176^50x17^-74) 

V Vr *• " ' * 

(I364.c?7x|0 fc )(5D-t50) 

= 0-23 MPc\ 


l0 ~ 32 l I = tj^6x 40 3 - 2(^xfo*j6 3 +| 0 ;?b^ 

-(-yy ^ 20X 20^36^2^) 

= 137387 ^ 

T _ ('0 4 )(4*?0*((n _ 

' (137387) (4) ' ^' 5(j ^ 

T Qo^) (4»2 oxio M xfQxtS) „ 

^ ‘ (1373*7) (4) " 7 * 6fcMf \ 


JQ 33 ja) J = 2. * So*) + 

St>*1 -+ 2 .X 75 - -*730 J z*/Jo*. 

3 a 4-0* = /. <p2 x;o 6 mm* 

c ^ Zoa - -J3? — /gx/& 3 x /^)Aj«2g) 

* E ‘* y-32 *;c 6 x 3 

~ MPa, 

Z ik --, _/»./.»- <ir*}*+°K 

/•P2 X/o & *$ 

Zee = /6>xv£> 3 x C&£x.$x<L o +<40x£*20) 

/* S' 2 x SO^X $ 


= /<?. ^<P MP^. 


10-34 


2aA - j|-= <5. CO <5 * ~ X (300*20* &Z* 0 

~ J4 . S2 MPa 

Zbb - ~~ — o.OT >6 * ■^■*(■000*20 X 62-1 + 
6zjJ5 * 2ST*-&^1 ) 

= 4 MPa 


/0-35 


T«A = 


= —*«**/* £2*£3f 

4 


If 


~ 2.$ 

H*** =q.q/ x <jx3s--i-?c* 

•4- 


m*4D 


4$. 2 MPa. 


I 0 - 3 G 


Pipe 5 "i = / 025 mm' , irg < 0 2 w 
R -^1114 +102) = 54 . 1=100+^-= i34.38»* 

1 5 -^ )f i0x2fc0 3 +2(2.48XI0 t ’4.205Ox|Co* ) 

- 6?/ • 6 X io^ 

T _ (200*(0 3 ) V02S* 134.38) ..„ 

v P ; p e ' ~ ~ = 5i M Fa 


k web r 


(6UM& fc )(3*6.02) 

( 2 QCXlD^)U 0 xjQX|[ 5 ; 

(6|.fcM0 fe )( 10) 


MP* 


10-37 


-too 


r 

« 0 ">M 


420% icr*- 

■»0xl0 H 


o Jl 

720 -}20+ 700 

jj”* ISOmtn 

JL P c * ^ 

0 "/»WR *■ ^AVfe Et 




26 ^ ^ 


- I S7Q KM 
t) Assdwic e&CK bolt carries ei^Odl "force. 

# of rows - ,-f =■ 3.33 = $ *o-f bolts. = IG> 

1 *OQQ 

Fofcc/iol-fc' —jfo — » 11-8 KN/fcolt 


0 - 5 % 


1= ^ [• >$( ■ 2 4jj . /■+ ( . zf J = 7- ff*/o*>‘ 


%A = le = -m = 'oO(.oJX~czn.n>_^ 0 

*• 7'*T$'*/o 2 / ' r > 
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— 1/ f # — <S^O o?-) 

/?,£ - sTb^t ot J 


Tcv-gae &J>cu2' o =r s- J' 


— r<* 


J£ 


/?y 


^ X&AA 

CJO & -C&D& 


~ J n ’ [d~ 5/>7 £X J 

— -2 -o^^fOoJ ) 

^ ^ o’ 4*>^ 

£> — UHL C3~^ «*> ~ ot c*-z> c^ ) 

v C* — Ss'XoJ cwd 


d& 


10-44 


1~ [ /2. x 4x -ad 3 +4. x 4ox 8t> 2 t 
/ 3 

/-2 x 4 x/crjj + 4- x /_oz,x /CZ> t 
/j> * ^ * /■ZS' x /crc^-h /_z$ x -4 xSzJJ*Z 
~ /3. 43 x /cf mm* 


C, = A _ \/ (*y*x(&o-+£) 

ex - — 

TJ- 4I 


~ ( 60 £\ -t -&- ) M£- 

7=1 = Jz.dA = f 40 ( 60 a + i)^-X 4 *d^ 

x o x. j 

— 0 . 0/03 1/ 

"Z " z — (40x4 x <Po + 4 x A */0t>') 

~ ( 3200 + /<7Z> A ) 

^’• 2 “ JZzdA — J yff& (-£260 +/0V&}^x4*dA 

- o • 2.44 - 2 V' 

T = 2F, x/lSx 2F**' 1 ™ 

= ax^,}/ff3 | /x/7S‘1-ZX 0.2442 VX/W 

= J\?. l' 

e = T - S2.4-5 mm -fro* kft <*'•** 

v y 


/Q~45l & = M a (j y= z -It <M 

Iz ~1 {jz 2 

Z~^-~ cj ( f& «M-> 


ZcLx. 

- M-2 


.XX x 




= V« 


±<xke -Me. aJoSo/u-te. va.lt* e. 

*£.. V£ iz^Qz_xJ^z&x. X= ' e >( c -& iSl ~ c - g fy 


x Z%J77 uzj 04 io.siixz. m-6.fi 
- /o'?. 5QzL-/6IQq. fsi 

Flanges : Qg=/^x(b-^§-?=o.2S-&.a^S 

G>z =.sX 4 = <?. 2 S 

= /oj. 3(o.*S) -/AlCo.zs-O.oSSl 

- i>. 4.J- /o.?4S 

Ff = fZj dA 

~ (8. oSS-zo . j45)*oi*ds 

- o 

U)eb : Qu = t*b* -&-= 0.2 

0 2 

= £*b*-^ + 

- ~o.o$'S*xa. 2 ^ +0.4- 

Zt> ~ /o7.3(-0.OfS*4C> 2S to. 4) 

- /£! (0.*) 

— - $■. 3&S JT% i/. Xf4> 3 t/o . 7-2 

T 2 = fZsdA 

~ f a (-J-. 31XS%. 2/. 465 t/o. W*o./*eb 

SO 

= S". d lb 
Fb — JO lb 
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Fr 


F,* 


lim sc a) 

V(S0 At75A) (f?5) . J5V 

62 

6 V 


62 


(38750 A) 
V (. 75 A) 


(50) = 


(3^750A) b2 

e \/= 2F.<75+Fa^l50 -F,*I50 

e = ^-(SOO+22 50-9 0 q) = 26-61 mm 

b2 

( WH from t of vert real marker) 


ID-41 


p- 10 nI 


T 

20 

1 


I- 


2: 

■50 


V=/DrJ, M~ lOx 100 = looo M*mm 

= /o x j o ~ / 00 M • m m 

2 Z n Zox$o 5 - /6*<Z& 3 )^ 2 /^ 6 ? <n 
If - YTC^okT-O^- ///2S- //) 

J = Iz + If = '">* 

due -to t>end 7 n% 

6a = Jit- 

ir 

£e = J^t= lfIZU£^o.7o 

Iz -/«5- 

c/t/e -t£> shc&J- 

-a \/Q _ /O C -20* /S'* 7-9~ jL*i$ *l~ 
Jzi 2in>? * 4 

- o. /&4- 


Zb - o 

due ~to -boroton. 

A/» = (20-z X20-2.J =. s-o 4 - /nm* 

T A = To = - r P 7 _ ' cm> 

2Amt 2 — &• c 9 Hp<\ 

toi^l ~Ca = o .05 + 0 . u>4 - o. iS4 MPa 
Zb - t^oT 


0.1?4 



'<?. 7 A/Pa 


0.0 S HP a. 


10-50 


M ~ 20XIO& ~ 2000 A /mm 

T* = ^?o a /3 = A/- /»/*> 

V = 20 /si 

I - -~(/ 3 *- y 4 )= /(> 9 oo mm" 

\J - -2 1 — 33 ocn> tnrn A 
due t>o h>Qsn<dIZh / jj- 

6a = JUt = * 

1 

CT & — ^mrp X s3 _ _ ^ ^ Mp<* 
/ C $00 

due -brCfi-sTtm. 

Za - y- ^ 


2LX7T * / /*X *4 

= £>.o? MPa 
o^-e ^/leA^ 

^6 *=-e> , 

£i = JJL- oo(7j*t^ jgr- ^ 


i-t 

“ £>. /^- /fPA 


S&S&0 *ZF 


110 



Ill 



<M = 


_ P, 




r = v'Q 


it 


(5,- HJ. 


Zp - 


vj 


P.a 


F, 


2-0 


7 %r 


f 3 * J&r-, T 4 - ~ 


A/« - ( 4 & + £§- + ^+^)= 4 S. 

v-a. i v/2 ^ \rz \fs j 

tr = ‘ ( 3 o + 22 - 2 2 ^2.u <- 

^ YS (yr >/a “>/*' 3 

0~ 4- <T MPa. . Z ~ 2 MPa. 


'F, 


. ± . io ** .a? >0 r 

'Vi( r ' rl V. H >“ > 


^ f^ 1 ^ rT> (7> j/"x 

tr - — / - ., 

”1^2 c^i /i- t 1 * "* t'S- X 

e = trupo, , 


f, - :?* - /oJE 

r, = &_X 120 = /oJz 
9 ^ 2. 

f 3 = ^xBo=/S- 
«**-'<> 


A/= ^ (/*/? */* ) 4 ^ OoJZH&i,?.? 

- 5 = ^L(/oj3-M?) ~-^-C 'O IS -hd )-/4 3 

0 = Jf.X Mpa . Z= t+Z Mf<\ 

a Fi 

F + ^ fz. = 2p x *5 = /of^ 

Fi = = ' 0 




AV= — ( rtfs-io? + r C-tofe*' 0 ? 


- fo . /<? 


s j.,- f rfr+/o> + £c-t°&T ,0 > 

2 

= 

3 - = to.tSHp*.. Z= 


■ H. 


•F, 


fa. =_^L*/3 = 6 IS 
fs « 

7^ ~—=£ x/C2 = ^ 


p3 


// = JjL( /0 jz+&) +-I.UJE-sr)= 22-f 
S = -iooJS+M +# (Sr-^)=l.?f 

* V 

' 0"= **£ , Z-l .99 ^ 
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frzzm, soluble- of frvb. 


(T, = 6,2.4- , <&=/?.,£ fo=° 
-c 


1/7.6 


_ cr 

I ll.U- ' • 


U-4B jrm **/**&*> *f JJ~ 3 * 
6~t ~ /&. 3 , 0~3 - o , G’i- '&- 3 


l- 3 X.^ 


0 ": 


»I 3 


Ok *-2, 4 , Zt^--4 

C» s J ( Pif ■/■ Oij + ^ 

-2 < . _ £ <■ ,P r — 

z ' ?, 5 r T. ** = ^ 

T gv >0 U , 20 ? 


r >4o 2 **<? 

* = j *«•* f 3 = ***' 

-»? ' 

p, - # + 2 r^-A *. f/7^> - * 

* -2.’! 

°i = f - .2 0 


U$Mf. eg. 11 -$?, I1-Z4-. for S', 

LU*-V,7lA t"\ M ' = 0 
DA, T io-o,yn, = o 

J,*+ ht,*+ «*» I 

.\ J? / * /^r r . <*i,« - fe. *1 = «> 

. ( (5V - 0 a -f "Zk*/ **1jt = 0 
T/*j -?» + ( 5"^- o> ^i= 0 

~?2 "*■ ^ = I ■ 

v\ = Mi'O. 1^2 = - I - 

fur F^ C&t- 7k*j >^Jj= o 

OjL $2 ‘T Ok fa's -*(O-CT$>/)^=0 

Jf A «A / 

- \ 5 = • ^ T1 ? ~ / ^5" < ^ 


VUl 


'pr 




^KVt^d^ 




££ = shc^nP^ 
Zrbr+A*^ 

d 3 gB"-3irv* 7ju 

~ 1 tj.- dfrectiftls 

strain. 7/u 

X-d'tredtrm. 


AB'"= ( 1+ eo'i^ 

C4S";~= ff /■#■ €0 )«te]* 

= Z ZJB) 

= £ ( i+6^)d^.^ Ct+£x) dxj 

. + Cc/t 3* 

- [ ( /+£0)ds]’/ ds* 

Cl+<Z9)*~ [(»€. K)^+ C*+e#>*si} 3 

+ lo+vgl* 

kerb — Cs&O & And <9 


57 - 1 ' Lo '^ C i X ' ) "~^ % ^ _ €jf ^ Gy.s7K t &-t.s7/>&a£$ 


122 


!t£ll 


P/4. // -zo 


=. - exdxcoS&'te? ,3 ft* 7r,9i ’ x *t d tf a ’ SS 

*r 

bu~t y = s7a~& Cl net ■ ~ O&S 6 

*?' d f 

*’*■/£ — — 5inBce<3& ■+&g£7h$tec$-* 

— ~£ 6 ^ $ + 2fV^ 


/«? 


//-521 £, +/*>*)*■-*?#*% 

£* = - (6*0*+ tov?) * - -/^ A/ % 


.&* 20 / ~ 


_ — _a<rc- 


U-S 3 


— /- 2 <lO 


, & , => 4 . SS-* 




w 


^ = / °-2~ ‘ - ($ev\jU7D* ) ^ - -/Cl TO 


/fan* ^ 0 I 


&CTO 


—6>cr o 


, <P; = -^.£* 


Ihft 


(S-3 = -20 Mm/m 

- 3 <? = <? 

^ = 6o ± 

£, = 20 Mm/m , £** ** Mn, /m 


= c> 


S/ 

, i-e-t 

= 

r -/0 

-^1 J 

> 

** •— 

L -vs- 

-30 3 | 

n^J 

ni°= 

/ 

'VF 



hi>r/rx*_h'ze. fl l j } - ^E yi'/--L- 


„ cn 

n 3 =o , 


^or £-» <• 


Jl , = ~JW ft- 2 


/*> 

I, ~ t> 




( 2 ) /S 

n » - -2 


Jpr £3 , n l3) = CO., 6, I 3 



£< - *T>© -+ L28 = //2^> ^^//73 

£2 — jrz txp - 6*8 = -/?8 Mm/m 

to**- 2.6 ~ - — / -^- — . 6 - 4.s2* 

//20-szrv ». 





f" = [(-$vz>-+sxrv)*-h 4rz>*J% j-pp 
£ t = -£rrro -h £or> = o M*y^ 

£1 = = ~/ouz> M”/m 


~Za*x- =-0 - 


*Lcr& 

3 cro 


0=-2t.6' 


123 


fi-sy\ ~ 

U r = 2i‘000/Z)-C-. 


000*22.+. 00022') 


~~ - 0oe>^<4- 


G/ 2 = --OOQZ2 +.00022 ^ 


/- - 0002:2 - . (^022 / 

f . 00024- y 

^ j \ 

2 y 


i . OO02S~f 

(T, — 3 ox /o*r . 

~. 3 - L'‘>“ >2Sr /-.3('6t7*xSrp] 

r ^-7£ AcsZ. 

& = -5-. 7£ /c*tl 


$/ = — ia^C* 24 ~ — 



J/-f$ 


G.X ~ Go =- , O cro 4-0 


^<f ~ 3 ( Z€ -6 o* ■* g - £*- ) 

“ — (,0oo8b~ .oofro- .ooz>4&)= - ooozb') 

^ <f fS [£<*>* ~ Ooo4ct. ombo) 

~- -00//SS- 

C&rte-r — 6x+ ^ _ * ooo4o- . coos.£>7 

2 2 

~ - Ocr&o&J 

X 

““*= . CCrOSJJ 


Vz 



(.00040, . 000577} 

Sl.t 



=J7- 0004.0-. OOec6')f+ % cvz>£7') " 

=5 . CT7V £.7J 

~ . CrvwB') -+ . oerbtf'J - . OZrt,?34- 

<= 2 . = . ooxrv L7 - . cvo M - -.Oro&cv 
~ T^s* £ ffDZ> ^ 4 ‘ 3Sr ( * ^be&S] 

= 4-Z.6 MPa. 

^ ** ~~^pr[ -.VOpiffO ■+ . CTO jJ 
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